Introduction
Corruption is a phenomenon that has originated since ancient times. It is considered the worst and most widespread form of behaviour, perverting public affairs (Conseil de l' Europe 1996:78) . According to Transparency International (2015), 'Corruption is the abuse of entrusted power for private gain. It can be classified as grand, petty and political, depending on the amounts of money lost and the sector where it occurs. A short definition is provided by the World Bank (1997) according to which corruption is 'the abuse of public office for private gain'. Corruption undermines democratic governance and the rule of law and negatively affects economic development, being an impediment to increasing investment and growth (Lambsdorff 2003; Mauro 1995) .
Fiscal policy is often linked with corruption, in which the bribing of officials is done by entrepreneurs in order to obtain private gains, such as avoiding taxation and regulations, or winning public contracts (Fjeldstad 1996 (Fjeldstad , 2003 Kaufman 2010) . The starting point of this study consists in finding few, inconclusive results in the literature regarding the influence of fiscal pressure on the level of corruption (Dreher & Schneider 2010; Dreher & Siemers 2009; McGee 2012) . Thus, the objective of the present research consists in filling this gap, by analysing the influence of fiscal pressure on the level of corruption, using two main control variables, such as wealth and institutional quality. A panel analysis was conducted on a large sample of 185 countries over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . Our main contribution to previous work consists in finding differentiated results when the influence of fiscal burden on the level of corruption is controlled by income and institutional quality. Thus, in developed countries with high-quality institutions, we found that lower fiscal pressure leads to a lower level of corruption, supporting expectations. On the contrary, we found that in developing countries with low-level institutional quality, low fiscal pressure increases corruption, because of low governance efficiency under which people may easily circumvent the law. Our findings suggest that certain fiscal policies may work in some countries, but not in others. Thus, governments and policy-makers need to acknowledge that the anti-corruption fight requires not only the right fiscal policies but also the right way of implementing these policies, whilst recognising the role of quality institutions prevailing in any country. the econometric model of corruption, several control variables already validated by the literature were used. The 'Results' section highlights the results and discussions of the main empirical findings. The article ends with the main conclusions of the study, including some limitations which could be the basis for future work in this area of research.
Literature review
The problem of corruption and its explanatory factors are widely debated in the literature. It is important for policymakers to know the causes of corruption, in order to open up the proper channels for fighting against it. The literature on corruption has typically focused on the administration of bribes or obtaining private gain by abusing public officials. This private gain is made by entrepreneurs in avoiding taxation and regulations, and winning public contracts. Therefore, it is possible to derive some direct connections between various aspects of fiscal policy and corruption.
To our knowledge, relatively few strands in the literature (Dreher & Schneider 2010; Dreher & Siemers 2005 McGee 2008 McGee , 2012 have investigated the influence of fiscal pressure on levels of corruption, and the results are inconsistent. For instance, Dreher and Siemers (2005) analysed the relationship between corruption and capital account restrictions, using a panel data of 112 countries over the period [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] . They found that heavy capital account restrictions involved higher corruption in the earlier years up to 1993, but reduced corruption in later years. Later, Dreher and Schneider (2010) analysed a crosssection data of 120 countries and a panel data of 70 countries during 1994-2002. They also obtained results documenting that corruption is more severe in countries with smaller fiscal burdens, contradicting expectations. Analysing the perception on tax evasion and corruption in Denmark, McGee (2008) revealed that Danish people view tax evasion very negatively, even though their tax rate is one of the highest in the world; hence, the low-level of corruption in Denmark could be explained. Similarly, McGee (2012) explained the situation in Armenia, where, although the tax burden is substantially less than most other countries, people are not so strongly opposed to tax evasion, thus leading to a high level of corruption. Another paradox can be found in China. Various authors (Huang 2016; Jiang & Nie 2014) empirically reported on the Chinese miracle of continuing high growth in the gross domestic product (GDP), with the prevalence of government corruption. Kumar (2011) noted the anomaly of emerging China, which is characterised by low economic freedom, high corruption and high growth.
Emerging from these inconclusive findings, questions may be asked concerning the higher fiscal burden will create opportunities for bribing officials, in order to avoid taxes or win public contracts. Intuitively, bribes are paid to avoid paying taxes or following regulations; therefore, it can be assumed that a higher fiscal burden could increase corruption. Thus, the following hypothesis may be posed:
Hypothesis 1: Increasing fiscal pressure is associated with a higher level of corruption.
An important strand of research (Dreher & Schneider 2010; Graeff & Mehlkop 2003; Virta 2007 ) reveals differentiated behaviour among various economic variables related to corruption, depending on the stage of development. Graeff and Mehlkop (2003) found that some aspects of economic freedom deter corruption, whilst others do not. They discovered a strong relationship between economic freedom and corruption, and that this relationship differs between rich and poor countries. Dreher and Schneider (2010) demonstrated that the relationship between corruption and the shadow economy differs between high-and low-income countries. They found that the shadow economy reduces corruption in high-income countries but increases corruption in low-income countries. Also, some authors, such as Virta (2007) , investigated the relationship between corruption and the shadow economy by regions. Among countries in tropical regions, a negative relationship was found between corruption and the shadow economy, because in such regions, public officials are commonly paid for remaining official, and thus the shadow economy decreases if corruption increases. According to these findings, we intend to test the following research question:
Research question 1: How do the results of testing Hypothesis 1 differ between developed and developing countries?
Data and methodology

Variables and data sources The dependent variable: Corruption
To measure corruption, the Corruption Perceptions Index (CPI) provided by Transparency International was used. This index measured the perceived levels of public sector corruption in 175 countries. The scores range from 0 (highly corrupt) to 100 (very clean). The ranking of countries from 1 (lowest level of corruption) to 175 (highest level of corruption) was done during the period 2005-2014.
The independent variable: Fiscal pressure or fiscal burden
According to Schneider, Buehn and Montenegro (2010) , the measurement of fiscal burden is not easy to define, because the tax and social security systems are vastly different among countries. A measure of fiscal burden is fiscal freedom, which is composed of three quantitative factors (j), namely: (1) the top marginal tax rate on individual income; (2) the top marginal tax rate on corporate income; and (3) the total tax burden as percentage of GDP (Heritage Foundation 2017) . A fiscal freedom score is therefore calculated as follows:
where:
• Fiscal freedom ij represents the fiscal freedom in country i for each factor j.
• Factor ij represents the value (based on a scale of 0-100) in country i for factor j.
• α is a coefficient set equal to 0.03. The higher the fiscal burden, the lower the fiscal freedom. This survey deals with the fiscal freedom variable (FIF), as a proxy variable for tax burden. It includes both the direct tax burden in terms of the top tax rates on individual and corporate incomes, and the overall amount of tax revenue as percentage of GDP. The fiscal freedom index ranges from 0 to 100, where 0 is the least fiscal freedom and 100 is the maximum degree of fiscal freedom. The FIF has been used by various authors in their research (Dreher & Schneider 2010; Torgler & Schneider 2009 ) in order to express the level of fiscal burden of a country.
Selected control variables
The present study investigates the influence of fiscal pressure on the level of corruption. A number of other important factors, such as income and institutional quality of a country had to be controlled, and are discussed as follows.
Income
Various studies (De Rosa, Gooroochurn & Gorg 2010; Husted 1999; Paldam 2001 Paldam , 2002 Treisman 2000) reported that high-income countries face a low-level of corruption. Husted (1999) argued that 'since the level of development is related to the overall level of resource munificence, one would expect that corruption would be more common in the less developed economies'. Treisman (2000) and Paldam (2001 Paldam ( , 2002 found that corruption is a povertydriven disease which vanishes when the country becomes richer. Goel and Ram (2013) substantiated these findings and documented that transition economies have more corruption than developed countries. Gundlach and Paldam (2009) pointed out that the cross-country pattern of corruption can be fully explained by the cross-country pattern of income, and De Rosa et al. (2010) found a strong correlation of 0.81 between GDP and the level of corruption. However, Huang (2016) found no significant causality between corruption and economic growth among most Asia-Pacific countries and concluded that, for these countries, the anti-corruption policies used by policymakers to promote a country's economic development may not be effective.
Based on the empirical findings stated above, the following hypothesis and research questions were formulated:
Hypothesis 2: Increasing income of a country is associated with a lower level of corruption.
Research question 2:
How do the results of testing Hypothesis 2 differ between developed and developing countries?
Gross domestic product is a proxy for the level of development and prosperity of a region. Next, the per capita GDP is used as a proxy for the income of a country.
Institutional quality
Various studies have highlighted the importance of providing a high level of confidence in governance institutions, in order to ensure the proper functioning of the state (Fritzen, Serritzlew & Svendsen 2014; Kirchler 2007; Park & Blenkinsopp 2011; Torgler & Schneider 2009 ). Corruption and trust are two important determinants of the quality of public sectors (Fritzen et al. 2014) . Better institutional quality encourages people to have trust in the state, and to be less interested in 'playing tricks'.
Government has strong discretionary powers over the allocation of resources, and bribes may be paid to avoid paying taxes or following regulations (Torgler & Schneider 2009 ); hence, trusting societies demonstrate less corruption.
Trust in government or public services reflects citizens' subjective judgements, based on their experience, in which they judge the government as being competent, reliable and honest, whilst also meeting their needs (Park & Blenkinsopp 2011) . Low institutional quality determines a low trust in governance, which fails to determine ways of circumventing the law (Kirchler 2007) . One of these consists in bribing officials to avoid taxes, and thus increases corruption. In this respect, Dreher, Kotsogiannis and McCorriston (2009) empirically found that an improvement in institutional quality reduced the shadow economy and affected the corruption market in 18 OECD countries. Therefore, the following secondary hypothesis can be stated: Hypothesis 3: A higher level of institutional quality reduces the level of corruption.
Research question 3: How do the results of testing Hypothesis 3 differ between developed and developing countries?
Institutional quality is measured using the good government effectiveness (GE), as provided through the Worldwide Governance Indicators by the World Bank (2016b). According to various researchers (Carden & Verdon 2010; Graeff & Mehlkop 2003; Kumar 2011) , corruption can be analysed multi-dimensionally. Following these findings, we intend to analyse the variation in corruption according to the simultaneous influences of fiscal freedom, institutional quality and richness of the country. Therefore, the following hypothesis and research questions were proposed:
Hypothesis 4: Higher fiscal pressure, lower institutional quality and lower degree of richness of a country are associated with a higher level of corruption.
Research question 4: How do the results of testing Hypothesis 4 differ between developed and developing countries?
The variables used and data sources for these variables are shown in Table 1 .
The current research was developed further in order to classify the countries, by level of development, in developed and developing countries. This classification is based on the data provided by the World Bank report on 'Country and Lending Groups' 2015 (World Bank 2015 , where countries are classified by high-income, upper-middle-income, lower middle-income and low-income. The classification of countries is based on the average value of Gross National Income per capita, as follows: high-income (Gross National Income per capita of $12 746 or more); upper-middle-income economies (Gross National Income per capita of more than $4126 but less than $12 736); middle-income economies (Gross National Income per capita of more than $1045 but less than $4125); and low-income economies (below Gross National Income per capita of less than $1045). Therefore, the World Bank (2015) classified the low-and middle-income economies as 'developing' economies and the high-income countries as 'developed' economies. The present study sample consists of 185 countries (49 developed and 136 developing countries), for which all the required data are available.
In order to show the influence of the considered variables on corruption, the following baseline equation model was proposed, according to Hypothesis 4:
• CPI i reflects the level of corruption of a country i.
• FIF i is the fiscal freedom variable (a negative sign is expected).
• GDP i is the wealth of a country, estimated by GDP per capita (a negative sign is expected).
• GE i denotes the institutional quality reflected by good government effectiveness (a negative sign is expected).
• ε i reveals the error term.
Methods
The data organised in a short time panel are repeated in yearly measurements over the period 2005-2014 for 185 countries, for which all required data are available. All 185 countries have exactly 9 years of data and the panel is balanced. The dependent variable (CPI) and regressors (FIF, GDP and GE) vary over both time and countries. All the variables are time-varying regressors. Variation over time is called within variation, and variation across countries is called between variation.
This clarification is very important, because the used estimators differ in relation to within and between variations.
For this purpose, five statistical models were used: the 'pooled Ordinary Least Square' ('pooled OLS') model denoted as (1), the 'population-averaged' or 'pooled Feasible Generalised Least Squares' (pooled FGLS) model denoted as (2), the 'within' model or 'fixed effects' ('FE') denoted as (3), the 'between' model ('BE') denoted as (4) and 'randomeffects GLS' model ('RE') denoted as (5). The five models used allowed us to capture the components of the variation of variables used in hypothesis testing. A natural starting point is the pooled OLS regression with cluster-robust standard errors. The estimator OLS is based on the total variance of the variables, not distinguishing between 'within' and 'between' variation. For any error correlation, given a model for error correlation, a more-efficient FGLS estimation is possible. When 'within' variation is significant, the 'within' model is used in order to show how the testing hypothesis is affected. The 'between' model uses cross-section variation in the data and is based on average values of variables. It is interesting to know if the hypothesis is valid when the average values for each country are used. The 'RE' model uses both between and within variation in the data. This model assumes that the time-invariant component of the error (caused by individual-specific-effects) and the timevarying component of error are independent and identically distributed.
Results and discussions
Firstly, Hypothesis 1 examined the relationship between fiscal pressure and corruption. Theoretically, there is a reason to believe that increasing fiscal pressure is associated with a higher level of corruption. The results of testing the hypothesis are shown in Tables 2-4. The results are based on linear regressions including the dependent variable, CPI and one explanatory variable, FIF, at the time. Tables 2-4 show that fiscal pressure significantly affects the level of corruption, apart from model (3), having analysed all countries in the sample. The results of model (3) show that the impact of fiscal pressure on the level of corruption is statistically insignificant. Perhaps, it would be interesting to see the result of model (3) for a long panel. The coefficients of FIF determinant in models (1), (2), (4) and (5) are the most significant at 5% level of significance. However, the sign of FIF coefficient contradicts Hypothesis 1. For all countries, higher fiscal freedom (which involves a lower fiscal burden) implies a higher level of corruption, which does not support *, Denotes significant at 10% level, **, significant at 5% level, ***, significant at 1% level.
our Hypothesis 1. Rather, we got the opposite results, namely, that lower fiscal pressure leads to a higher level of corruption.
Research question 1 investigates how the results of testing Hypothesis 1 differ between developed and developing countries. The results are listed in Tables 2-4 . It is found that, for developed countries, the results of models (1), (2) and (4) are also significant at 1% level of significance. The results of models (3) and (5) for developed countries are inconclusive (the influence is not statistically significant). Models (1), (2) and (4) also show that fiscal pressure is a significant determinant of corruption but not in the expected way. The coefficient of determinant FIF is positive; therefore, higher fiscal freedom (meaning lower fiscal pressure) implies a higher level of corruption. For developing countries, the hypothesis results are significant only in the case of model (2). This model takes into account the high correlation errors, thus leading to inconclusive results. For the other models, the impact of fiscal pressure is not significant and the sign of the FIF determinant contradicts the hypothesis.
Concluding, our results do not support Hypothesis 1. This means that in countries across the world, high fiscal pressure is not a real reason for corruption. Moreover, we even found opposed evidence that lower fiscal pressure (reflecting higher fiscal freedom) may be a reason for corruption, and these results are statistically significant for all the countries sampled. When the countries were analysed by stages of development, the same results were generally maintained across the developed countries, with 1% level of significance in three of the five models: models (1), (2) and (4). For developing countries, the results have some consistency only for one model (2). Our findings contradict the expectation that a higher fiscal burden induces a higher level of corruption. However, these results are generally supported by those of Siemers (2005, 2009 ), Dreher and Schneider (2010) and McGee (2008 McGee ( , 2012 , who also found empirical evidence in this regard.
Secondly, Hypothesis 2 investigated the influence of income on the level of corruption. Tables 5-7 show the test results for all countries and separately classifies them by stages of development.
It was found that Hypothesis 2 is validated over the entire sample, except in model (3). Although, the GDP variable coefficient is significantly different from zero, the sign is not the expected one. For developed countries, the hypothesis is not accepted in the case of models (3) and (5) with doubts *, Denotes significant at 10% level, **, significant at 5% level, ***, significant at 1% level.
concerning the random-effects of countries. The same problem occurs when Hypothesis 2 is tested for developing countries. Estimators (3) and (5) are based on within variation and are small in relation to between variations. Noteworthy is that this hypothesis is validated in all three cases through the use of models (1), (2) and (4), models based on between variation. The between variation and errors of correlation are relevant. It is worth noting that reduction in corruption because of increase in income is higher in developing countries than in developed ones. Similar findings belong to Treisman (2000) and Paldam (2001 Paldam ( , 2002 , who found that eradication of poverty could reduce corruption (see the value of coefficients variable GDP for each model). Overall, the findings of the present study are in line with theory showing that low-income countries face high levels of corruption (De Rosa et al. 2010; Gundlach and Paldam 2009; Husted 1999; Paldam 2001 Paldam , 2002 Treisman 2000) .
Thirdly, Hypothesis 3 examined the influence of institutional quality on the level of corruption. The results are presented in Tables 8-10 .
The results of testing Hypothesis 3 in relation to the development stage are homogeneous. The coefficients of GE determinant in all five models have 5% significance level. The negative sign of GE coefficient confirms our Hypothesis 3. Our findings are also supported by the studies of Kirchler (2007) , Torgler and Schneider (2009) and Park and Blenkinsopp (2011) who reported that high institutional quality involves few attempts to circumvent the law, and thus corruption decreases. Moreover, a recent study conducted by Forson et al. (2016) over 22 countries in sub-Saharan Africa from 1996 to 2013 found that GE and regulatory quality bred substantial corruption. They agreed about sources of corruption from the perspective *, Denotes significant at 10% level, **, significant at 5% level, ***, significant at 1% level. *, Denotes significant at 10% level; **, significant at 5% level; ***, significant at 1% level; t statistics/z-statistic in parentheses.
of institutional ineffectiveness. Moreover, Kirchler (2007) , Torgler and Schneider (2009) and Park and Blenkinsopp (2011) reported that high institutional quality involves few attempts to circumvent the law, and thus corruption decreases.
It should be noted that the influence of institutional quality on corruption is much greater in developing countries than in developed countries. Excessive bureaucracy, lack of transparency and ambiguous legislation highly affect poor people, who will succumb to the dictates of corrupt officials in order to achieve some immediate benefits.
Finally, Hypothesis 4 and Research question 4 involve analysis of the variation of corruption caused by simultaneous influence of fiscal freedom, institutional quality and income of a country. The results are listed in Tables 11-13 .
Because the factors GE and GDP are not independent and are very much correlated (correlation coefficient is 0.76), only the variables FIF and GE were considered as determinants in the model of corruption. The results show that for all the countries, the impact of governance efficiency is consistent, and the sign of GE coefficient is in line with Hypothesis 4. The influence of fiscal freedom is statistically significant in models (2), (3) and (5). This fact is because of the errors in correlation and the change of tax freedom during the 9 years. It must be emphasised that the coefficient of FIF is positive and unexpected. This means that increasing fiscal freedom leads to more corruption, which also contradicts the expectations.
However, the running tests conducted separately on developed and developing countries lead to some interesting findings. Thus, for developed countries, the hypothesis is valid in models (1) and (4), and the sign of the variable FIF is, for the first time, in line with our expectations (e.g. negative). It means that high fiscal freedom (low fiscal pressure) reduces corruption in developed economies when controlling for governance effectiveness. In developed countries, the high level of institutions leads to strong control by the state, and thus low fiscal freedom (high fiscal pressure) increases corruption. Thus, here the theory is supported. Because model (2) is not convergent, it is not considered in the present analysis.
For developing countries, the influences of FIF and GE are significant, but the coefficient of FIF is positive, again, contrary to our expectations, but in line with the previous results when the variation of CPI was analysed only under the variation of FIF. For these countries, whether it controls or not for governance effectiveness, the sign of the FIF determinant remains positive, meaning that a higher level of fiscal freedom (together with low fiscal pressure) leads to a higher level of corruption. In developing countries, the efficiency of institutions is lower in comparison to developed countries. In these countries, the government institutions are weak, and do not succeed in controlling corruption. Thus, *, Denotes significant at 10% level, **, significant at 5% level, ***, significant at 1% level.
higher fiscal freedom (meaning lower fiscal pressure) leads to a higher level of corruption under weak-quality institutions.
One can conclude that, for the first time in our analysis, the influence of fiscal freedom on corruption follows expectations when the developed countries are surveyed and this relation is controlled by institutional quality. Thus, in well-developed institutions, high fiscal freedom (meaning low fiscal pressure) leads to a lower level of corruption, which is in line with expectations. For developing countries, higher fiscal freedom enhances corruption, because some regulations are effective in developed countries when GE is high but do not function in developing countries under weak levels of institutional quality.
Our mixed findings which resulted from testing Hypothesis 4 show some similarity with those obtained by several authors (Carden & Verdon 2010; Graeff & Mehlkop 2003; Kumar 2011) . Firstly, they multi-dimensionally analysed the relationship between corruption and fiscal freedom. Secondly, they also found that the relationship between economic freedom and corruption varies according to the level of development of a country. More precisely, they stated that some types of regulations increase or decrease corruption, depending on whether countries are rich or poor (Graeff & Mehlkop 2003) . In addition we have empirical evidence of the important role of quality institutions which need to prevail in order to achieve effective anti-corruption policies.
Conclusion
The problem of corruption and its explanatory factors are widely debated in the literature. Acknowledging the causes of corruption on the part of policy-makers could open up the proper channels for fighting against it. The present study investigates whether higher fiscal burden may create opportunities for bribing officials, thus enhancing the level of corruption. Some control variables, such as richness and institutional quality were also used. A panel analysis on a large sample of 185 countries over the period 2005-2014 was used.
A first and overall result was obtained after analysing the influence of fiscal burden on corruption and without considering other determinants. Thus, we found a negative influence of fiscal burden on the level of corruption, which contradicts expectations. However, similar findings have also been obtained by other researchers, such as Siemers (2005, 2009 ), Dreher and Schneider (2010) and McGee (2008 McGee ( , 2012 .
The second result, also being our main contribution to previous work, consisted in finding differentiated results when the influence of fiscal burden on the level of corruption is controlled by income and institutional quality. In this respect, we found that, under high-quality institutions from developed countries, higher fiscal pressure leads to a higher level of corruption, which is in line with expectations. In the case of developing countries, the control of low-level institutional quality determines a strong and negative influence of fiscal pressure on the level of corruption. Thus, in developing countries, the influence of low-level institutional quality enhances the negative role of fiscal pressure on corruption. Here, low fiscal pressure increases corruption, because it is rather a matter of low governance efficiency under which people may easily circumvent the law. It can be concluded that the relationship between corruption and fiscal burden needs to be multi-dimensionally analysed, with income and the institution quality variable being a priority.
The third result consists in finding a negative influence of people's wealth and institutional quality on the level of corruption. This may explain why high-income countries with high institutional quality face low levels of corruption. These results are supported by a large strand of literature referring to the influence of wealth on the level of corruption (De Rosa et al. 2010; Gundlach & Paldam 2009; Husted 1999; Paldam 2001 Paldam , 2002 Treisman 2000 ) or the influence of institutional quality on the level of corruption (Forson et al. 2016; Kirchler 2007; Park & Blenkinsopp 2011; Torgler & Schneider 2009 ).
Our findings suggest that certain fiscal policies may work in some countries, but not in others, and may explain the legal efficiency of various anti-corruption policies which occur, especially in low-income countries. Thus, the present research may have important implications for governments and policy-makers in adopting the best decisions in the fight against corruption. They need to acknowledge the necessity to adopt differentiated tax policies, depending on the level of the country's development under the various levels of institutional quality (bureaucracy, quality of public services, ability to collect taxes, produce and implement good policies and deliver public goods). Low fiscal burden may reduce corruption in developed countries, and enhance it in developing countries under various levels of governance efficiency. Thus, governments and policy-makers need to acknowledge that the anti-corruption fight requires not only the right fiscal policies, but also the best way of implementing these policies, recognising the role of quality institutions which should prevail in any country.
The limitation of this research consists in not using some behavioural patterns of corruption, such as culture and religion. Therefore, in order to reduce the limitations and substantiate the present findings, future work should be analysed multi-dimensionally, through the use of such behaviour variables.
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